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Abstract 
Objective: Literature on persuasion suggests compliance increases when 
requests are accompanied with a reason (i.e. the “because-heuristic”). 
Greater accelerometer wear-time enhances the reliability of outcomes in 
physical activity research. This study tested whether SMS reminders—
especially those that provided a rationale—increased accelerometer wear-
time. 
Methods:  We conducted a within-trial RCT during baseline data collection 
in a school-based physical activity intervention trial. Of 375 participants 
(mean age=18.1), 280 (75%) opted to receive daily SMS reminders to wear 
their accelerometers. These 280 participants were then randomised to 
receive either succinct reminders or reminders including a rationale. Data 
was analysed using both frequentist and bayesian methods. 
Results: No differences in total accelerometer wear minutes were detected 
between the succinct reminder group (Mdn=4909, IQR=3429-5857) and the 
rationale group (Mdn=4808, IQR=3571-5743); W=8860, p=0.65, CI95=-
280.90 - 447.20. Same was true for differences in wear time between 
participants receiving SMS reminders (Mdn=4859, IQR=3527-5808) and 
those not receiving them (Mdn=5067, IQR=3201-5885); W=10642.5, 
p=0.77, CI95=-424.20 - 305.30. Accumulated days of valid accelerometer 
wear data did not differ either. Bayesian analysis quantified the support for 
the null hypotheses. 
Conclusions: The because-heuristic might be limited to more personal 
communication methods, or be moderated by hidden factors such as 
motivation to participate. Alternative explanations also include 
operationalization failure, as we could not control if the messages were read. 
This study casts doubt on the effectiveness using the because-heuristic to 
promote accelerometer wear time, and this may be related to contextual 
factors not examined in this study. 
This report is publicly available upon submission at https://osf.io/ncevp/ 
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1 Introduction 
The role regular physical activity (PA) plays in health and well-being is largely 
recognised (Lee et al., 2012), highlighting the need for valid and reliable 
measurements (Kelly, Fitzsimons, & Baker, 2016). This report describes a behavior 
change intervention with both randomised and non-randomised design components. 
1.1 Compliance and the ‘because-heuristic’ 
In social psychology, extensive research has been done in the past decades regarding 
ways of changing the behavior of others. Since Langer, Blank and Chanowitz’s 
(1978) classic “Xerox machine study”, reasons in compliance has been a topic of 
discussion in the social influence literature. Their experiment 1 indicated that 
placebic or pseudo-reasons (“Excuse me, I have 5 pages. May I use the xerox 
machine, because I have to make copies?"; 93% compliance) could result in similar 
compliance rates as actual reasons ([...] because I'm in a rush?; 94% compliance). 
This is contrasted with the request only condition (“Excuse me, I have 5 pages. May 
I use the xerox machine”; 60% compliance). Pratkanis (2007), in his index of social 
influence tactics, identified “placebic reasons” as one, but called for further research 
into the subject. Less careful are Cialdini, Goldstein and Martin (2009), who tout the 
“unique motivational influence of the word because”, basing their claims on the 
importance of reasoning in social influence. To this day, the xerox machine study 
remains cited in the press as an example of the power of the word ‘because’ (e.g. 
Blount, 2015; Goldman, 2008; Mortensen, 2013; Weinschenk, 2013). 
Here is how Cialdini presents it: 
A well-known principle of human behavior says that when we ask someone to do us a favor we will be 
more successful if we provide a reason. People simply like to have reasons for what they do. (Cialdini, 
2009, p.4) 
Let us accordingly define the “Cialdini strong claim” as reasons increase 
compliance. 
As is so often the case, nuances tend to get lost in the popular discourse. Less often is 
it mentioned that the xerox study only found this effect when the favor asked for was 
small (five instead of ten pages, translating to effect sizes of d=0.87 and d=0.13, 
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respectively, for a combined d=0.28). The results in general, as well as their 
implications have also been questioned (e.g. Folkes, 1985; but see also Langer, 
Chanowitz, & Blank, 1985). Folkes (1985) proposes that instead of the size of the 
request, the effect is moderated by controllability. Pooling Folkes’ reason conditions 
results to a d=-0.026, speaking against the Cialdini quote above, and pointing out that 
the “power of reasons”-effect is malleable, in the least. 
To our knowledge, Key, Edlund, Sagaring and Bizer (2009) has been the only 
published direct replication of the original Langer, Blank and Chanowitz 
(henceworth: LBC) study 1. They replicated the main effect of the study, although 
only after dropping over 20% (34 out of 163) of their total sample. Using their χ2 
tests to calculate effect sizes, we find d=0.67 for placebic over no reason and d=0.69 
for real over no reason conditions. In a personal communication (October 2, 2015), 
the main author (Dr. Key) pointed out that the setting is quite difficult to replicate. In 
addition to the complexity of the experimental set-up, technological improvements 
have rendered copiers so fast that the “size of the favor” component is hard to mimic 
with contemporary printers. Lack of replication of published findings, of course, is 
not new in the field of psychology, where as little as 1% of published studies are 
replication studies (Makel, Plucker, & Hegarty, 2012). 
The study by Pollock, Smith, Knowles and Bruce (1998) can be considered a 
conceptual replication of the phenomenon. In the study, chocolate boxes were sold to 
participants using varying prompts, also varying box price. For inexpensive boxes, 
reasons (either placebic or real) increased compliance by an equivalent of d=0.43 
(calculated from their Table 1) when including their “That’s-Not-All”-group and 
d=0.22 when excluding it. For the expensive boxes, reasons outperformed the 
absence of reasons, but placebic reasons either matched or underperformed the no-
reasons group. These results are in line with the large/small favour conditions of the 
LBC study, whereas the setting by Slugoski (1995) found d=0.15 for requests 
perceived as small, and d=0.21 for requests perceived as large (as calculated from 
their figure 3). 
The research above thus point out to a weaker claim for the power of reasons. In 
contrast to the Cialdini strong claim, let us define the “LBC weak claim” as reasons 
increase compliance, but only if the perceived favour is small. Following the 
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terminology used by Key, Edlund, Sagaring and Bizer (2009), the phenomenon of 
increased compliance by providing reasons is referred to as “the because-heuristic” 
in this report. 
1.2 Adherence to accelerometer wear instructions 
Adequate assessment is a sine qua non, when evaluating whether a policy or an 
intervention is effective in changing the activity levels of the target group. Given the 
importance of the issue, it is remarkable how little consensus exists about what to 
measure, when, with what and for how long in PA research (Cain, Sallis, Conway, 
Van Dyck, & Calhoon, 2013; Matthews, Hagströmer, Pober, & Bowles, 2012). 
Inability to remember past PA correctly and social desirability (trying to provide 
“good answers”) issues point to preferring objective over self-report measures when 
feasible (Prince et al., 2008), but these have issues too; especially, how big a 
proportion of the participant’s day/week is captured in the measurement. Expert 
opinions differ, but some consensus is emerging that a person should wear an 
accelerometer for ~10 hours daily for ~4 days in a 7-day measurement period (Cain 
et al., 2013; Matthews et al., 2012); as an extreme example, if the participant only 
wears the accelerometer during exercise or removes it for the duration of exercise, 
the results end up biased. Participants’ adherence to instructions on wearing the 
accelerometer is thus imperative in order to obtain accurate PA measurements 
(Ward, Evenson, Vaughn, Rodgers, & Troiano, 2005). Zhuang et al. (2013) found 
that, compared to younger samples, missing accelerometry data was more common 
in 15- to 17-year-olds and among them on weekends, especially Sunday, increasing 
from the first to the last recording day. In their data, starting measurement on a 
Friday resulted in the lowest ratio of daily missing data to total accelerometer-
distributed amount.  
Research on enhancing accelerometer adherence rates is rare (Audrey, Bell, Hughes, 
& Campbell, 2012; Matthews et al., 2012), particularly among older adolescents. 
One strategy has been monetary incentives contingent on proper wear-time (Sirard & 
Slater, 2009). Sallis et al. (2009) used an alternative strategy, asking participants to 
re-wear the accelerometer if they had not worn it for at least 5 valid days (>10 valid 
hours of data) or a minimum of 66 valid hours across 7 days.  
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Barak et al. (Barak, Wu, Dai, Duncan, & Behrman, 2014) state that new 
opportunities to promote adherence—such as text messaging—may be more reliable 
and effective than traditional methods, such as written or verbal wear instructions by 
the investigator. Zhuang et al. (2013), too, recommend SMS reminders, particularly 
on weekends as well as the 4th and the 7th recording days. Toftager et al. (Toftager 
et al., 2013) used SMS reminders to increase compliance but do not report effects or 
acceptability. In a self-selected Irish sample of adolescents (Belton, O’Brien, Wickel, 
& Issartel, 2013), daily SMS reminders were found effective in influencing the 
likelihood of putting on the accelerometer in the morning, but not in increasing 
overall compliance (defined as valid days of data or minutes of non-wear). 
Regretfully, the authors do not report levels of wear or effects of the reminders. Still, 
the discrepancy between a) remembering to put on the device and b) wearing it for a 
sufficient amount of time indicates, that these may be separate behaviors.   
1.3 Physical activity, socio-economic status and the Let’s Move It cluster 
randomized trial 
Inadequate PA is an important predictor of increased mortality in people of low 
socioeconomic status (SES) (Laaksonen et al., 2008), with SES differences in PA 
emerging already in adolescence (Elgar et al., 2015). Finnish vocational school 
students are less physically active than those in high school (National institute for 
Health and Welfare, 2015). Thus it seems reasonable to assume that increasing PA 
among low-SES vocational school students would help narrow down socioeconomic 
health disparities. This is the context of the Let’s Move It intervention, which aims to 
increase PA and decrease sedentary behaviors in older adolescents.  
The current study was conducted as a sub-study of the cluster randomised 
effectiveness evaluation trial of the Let’s Move It intervention (see registration no. 
ISRCTN10979479). In a preceding feasibility study (see registration no. 
ISRCTN34534846), it was noted that the participants reached only suboptimal 
accelerometer wear times. In the interviews, the participants’ most frequently cited 
reason for inadequate accelerometer wear time was forgetting to put on the device. 
Summary. Wearing the accelerometer for a large portion of the day, for a large 
portion of days in a week is imperative to valid and reliable PA measurement. To 
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achieve this, it can be argued that study participants need to a) remember to put on 
the accelerometer and b) to wear it for as big a portion of the day as possible. SMS 
reminders are perceived to show promise in promoting this. Popular and persuasion 
literature suggests an effect of reasons on compliance, with potential moderator 
arguments having been put forth, none receiving unanimous support. 
1.4 Aims and hypotheses 
In this within-trial study, we aim to investigate alternative strategies to improve the 
duration of accelerometer wear time. In addition to maximising daily wear hours, we 
are interested in the number of days our participants provide valid activity data (i.e. 
days of ≥10 hours of activity data). This is important for reasons regarding bias in 
measurement, outlined in section 1.2. The target behavior is thus twofold: 1) 
remembering to put on the accelerometer in the morning (issue according to the 
aforementioned feasibility study), 2) wearing the accelerometer as much as possible. 
Aims. The primary aim of this study was to evaluate whether accelerometer wear 
times can be improved by SMS reminders among youth. 
Main research questions  
In this study, two main research questions are posited: 
1. Are SMS-reminders associated with greater accelerometer wear times? 
In the current trial, our goal was to increase the amount of time the participants wore 
the accelerometer. The current study investigated this by comparing the adherence 
rates in a) participants who opt in on the reminders b) participants who opt out on the 
reminders (non-randomised control group).  
If reading reminder messages has an effect on remembering, we should observe an 
upward curve in wear times as a function of messages opened and read. In other 
words, those who received no messages (or report opening and reading none) should 
have the lowest wear times, those reporting opening  and reading all messages should 
have the highest wear times. The others should fall somewhere in between; those 
reading one message having lower wear times than those reading two messages and 
so on.   
6 
 
 
Logical postulate L1: If forgetting is an important reason for non-adherence, in the 
absence of intervening factors, reminders should increase adherence. 
Statistical hypothesis H1: Those who receive SMS reminders will have higher 
accelerometer wear times than those who do not. 
2. Does offering reasons to comply affect accelerometer wear time? 
There is mixed evidence indicating that providing study participants with reasons 
might increase compliance. We are not in the position to fully evaluate the LBC 
weak claim of reasons affecting behavior as a function of the effort needed to carry 
out the target behavior, but we can investigate the Cialdini strong claim of an overall 
effect of reasons. 
Logical postulate L2: If prompting reasons increases compliance, reasons in SMS 
reminders should be associated with greater adherence. 
Statistical hypothesis H2: Those who receive reasons in the SMS reminders have 
more minutes of accelerometer wear and more days of valid (≥10 hours of activity) 
data than those who do not. 
Secondary research question 
An additional secondary research question relates to main trial retention. 
Does providing reasons to comply with accelerometer wear affect the main trial 
retention percentages? 
As will be presented below, the messages have a tone of emphasising the importance 
of participation. This could lead to changes in the perceived importance of the study, 
which in addition could lead to increased willingness to take part in the (6-week) 
follow-up measurements. 
Logical postulate L3: If these reasons promote willingness to participate, those who 
observe reasons are more willing to participate in the follow-up measures. 
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Statistical hypothesis H3: Those who receive reasons in the SMS reminders have 
higher participation rates in the 6-week follow-up measurements, compared to those 
who do not. 
2 Methods 
The design of this study was a within-trial randomised controlled trial (RCT). In 
addition to the randomised experiment between two message types, quasi-
experimental data was acquired from a self-selected opt-out condition. This study 
was conducted during the baseline assessment of the first two recruitment waves (out 
of six), the internal pilot study of the Let’s Move It trial. 
2.1 Participants and sampling procedures  
To be included in the study, the participants had to fill inclusion criteria of the Let’s 
Move It study and had to have consented to the Let’s Move It accelerometry. This 
means all were at least 16-year-old vocational school students. The reminder groups 
consisted of the participants who, in addition, opted in to receive reminders for 
accelerometer wear.  
During baseline recruitment of the Let’s Move It trial internal pilot study, vocational 
school (k=2) students were approached in the class and informed about their school 
participating in the study. After the invitation to participate in the main trial and 
collection of signed informed consent forms, those who consented were given an 
online questionnaire to complete.  
In the days following the questionnaire, participants underwent bioimpedance 
measurement. On the same occasion, the research assistants gave the participants an 
accelerometer and instructed them on how to wear it for a duration of seven 
consecutive days (including the day of receiving the device). When the participants 
received the accelerometers, they were asked whether they would like to receive 
reminder messages to help put it on every morning.  Those who consented to the 
messages were further randomised to two message conditions, and those who opted 
out from the reminders were treated as a self-selected control group. 
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The main trial used a 3-axis accelerometer (Hookie Meter v2.0, Hookie Technologies 
Ltd, Espoo, Finland) shown in Figure 1 to measure PA and sedentary behavior. The 
activity data was registered as a raw data by 100 Hz sample rate with 2GB internal 
flash memory. 
 
Figure 1: A waist-worn accelerometer used in the study. 
Recruitment took place in two waves, alongside the recruitment of the main trial. The 
original plan was to establish the effect of messages containing a reason and those 
not containing one during the first wave. With the sample size we expected (n=140), 
we would have had over 95% power to detect an effect of d=0.6 (slightly smaller 
than the one discovered by Key et al., 2009). We anticipated to have been able to 
then pit the more successful message type against a third message in the second 
wave. 
Instead of going forward with the plan of using a third message, we made the 
decision to gather another wave of participants with the same message types after the 
data from the first wave was analysed, as contrary to expectation, no difference 
between the two messages was detected. This is important to note; it means we can 
no more rely on a long-term error rate of 5% (Dienes, 2008) and—as p-values 
depend on the sampling distribution—default p-values from common statistical 
programs no longer apply (see e.g. (Wagenmakers, 2007, p.). 
In order to increase the rates of participants opting in for the reminders, recruitment 
prompt was slightly modified for the second wave. The research assistants were told 
to present the SMS reminders as the default option, and emphasise confirming that 
this is acceptable to the participants.  
Having worn the accelerometer for seven days, the participants returned the device to 
research assistants and were asked to fill out a short questionnaire (see Appendix 3). 
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2.2 Interventions 
An important issue regarding the current study was to avoid tampering with the 
effects of the main trial. In other words, it should not affect main trial outcome 
measures in any other ways except for increased data quality. Care was taken to 
formulate the SMS messages to not pressure participants or provoke changes in main 
trial outcome measures such as PA.  
We improved on the procedure by Belton, O’Brien, Wickel and Issartel (Belton et 
al., 2013) by varying the message slightly to reduce habituation and thus expected to 
increase the chances of the message being read. Message content manipulations were 
roughly as follows: 
1. Succinct reminder condition: “Good morning! Remember to put on the 
activity monitor. Thanks!”  
2. Reminder and justification: “Good morning! Because the data gathered will 
help produce very important knowledge, remember to put on the activity 
monitor. Thanks!” 
Messages are presented in detail in the table below: 
Table 1: SMS content, translated to English. 
Morning Reminder with rationale (the “because 
heuristic”) 
Succinct reminder 
1st  Morning! Because your participation is 
precious, please remember to put on 
the motion measurement device and 
wear it until you go to sleep (except in 
the shower etc.) - thanks! 
Morning! This is a reminder to put 
on the motion measurement device 
and wear it until you go to sleep 
(except in the shower etc.) - thanks! 
2nd  Hi! Because you're aboard in 
producing very important knowledge, 
please remember to put on the motion 
measurement device now and wear it 
as instructed until you go to sleep. 
Thanks a lot! 
Hi! Please remember to put on the 
motion measurement device now 
and wear it as instructed until you 
go to sleep. Thanks a lot! 
3rd  Hello! Because the study wouldn't 
succeed without your help, please 
remember to put on the motion 
measurement device again and wear it 
until you go to sleep (except in the 
shower etc.) - thanks! 
Hello! Please remember to put on 
the motion measurement device 
again and wear it until you go to 
sleep (except in the shower etc.) - 
thanks! 
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4th  Morning! Because the data you gather 
is highly valued, please remember to 
put on the motion measurement 
device and wear it until you go to 
sleep. Thanks (we're already past 
midway)! 
Morning! Please remember to put 
on the motion measurement device 
and wear it until you go to sleep. 
Thanks (we're already past 
midpoint)! 
5th  Howdi! Because your participation 
produces very important knowledge, 
please remember to put on the motion 
measurement device and wear it until 
you go to sleep (except in the shower 
etc.) - thanks!  
Howdi! Please remember to put on 
the motion measurement device 
and wear it until you go to sleep 
(except in the shower etc.) - thanks! 
6th  Hi! Because even this last day is 
important, please remember to put on 
the motion measurement device and 
wear it until you go to sleep. Return 
the motion measurement device to 
school tomorrow - thanks! 
Hi! Please remember, even on this 
last day, to put on the motion 
measurement device and wear it 
until you go to sleep. Return the 
motion measurement device to 
school tomorrow - thanks! 
The messages were sent using an SMS Gateway device MT-SF100-G-EU 
(MultiModem iSMS Server 1-port) by Multi-Tech Systems 
(http://www.multitech.com/brands/multimodem-isms). For the first recruitment 
wave, manufacturer-designed guided user interface was used, whereas for the second 
wave, we used a custom interface designed by a local service provider. 
2.3 Random assignment 
Participants were assigned to the reason and succinct groups on a daily basis, after 
they were recruited. This was because the first day the participants were supposed to 
remember to put on the accelerometer was the day after recruitment. After each day, 
research assistants working in the field updated a list of students opting for 
reminders. MH extracted the phone numbers from the list to an excel file, which 
automatically created relevant R code for the wave. MH then used the code to create 
an amount of random numbers equal to the number of new participants. Next, the 
numbers were assigned to each of the participants in the order of which the numbers 
were produced. If the assigned number was equal to or smaller than the median of 
the random numbers assigned to that wave, the participant was allocated to the 
reason-condition. If not, the participant was allocated to the succinct condition. 
Group allocation was not revealed to the research assistants working in the field. 
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Recruitment and randomisation took place on the same day, and restrictions such as 
blocking or stratification were not used.  
Random assignment was not visible to the participants and the research assistants did 
not mention different kinds of messages were going to be sent. Research assistants 
were blind to the assignment. The analysts who transformed the raw accelerometer 
data into Excel form were blind to the group assignment. 
2.4 Registration and deviations from registered plan 
The study was registered in the German Clinical Trials Register (DRKS-
ID:  DRKS00007721) on 14th April, 2015. This was after recruitment of the first 
wave had been completed, but before data was available. Pre-registration (before 
starting data collection) failed due to lack of available resources at the time. It has 
been proposed, that in these cases, all analyses should be considered exploratory 
(Wagenmakers, Wetzels, Borsboom, Maas, & Kievit, 2012). 
2.5 Ethics 
The leading ethics committee providing statement of this study, along with the main 
trial, was the Ethics Committee for Gynaecology and Obstetrics, Pediatrics and 
Psychiatry of the Hospital District of Helsinki and Uusimaa (decision number 
367/13/03/03/2014). 
In the Let's Move It main trial, ethical questions have been widely considered. As in 
the main trial, in this within-trial RCT, participation was voluntary and the 
anonymity of participants was ensured by replacing names with identity numbers 
once the data was compiled. Possibilities of iatrogenic effects were considered 
widely. 
To address the issue of inadequate reporting in the sciences (Fanelli, 2013), the 
current report aims to comply with both the Journal Article Reporting Standards 
(JARS) (APA Publications and Communications Board Working Group on Journal 
Article Reporting Standards, 2008) and the Consolidated Standards of Reporting 
Trials (CONSORT) statement (Boutron, Moher, Altman, Schulz, & Ravaud, 2008). 
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Contributor roles according to taxonomy by Allen, Scott, Brand, Hlava and Altman 
(2014) can be found in Appendix 1. 
2.6 Outcomes 
2.6.1 Primary and secondary outcome measures 
Our primary outcome measures were 1) accelerometer wear time minutes and 2) 
days of ≥ 10 hours of valid accelerometer data. As a secondary outcome measure, we 
had the main trial retention percentage1.  
2.6.2 Implementation assessment measures 
A one-page questionnaire (Appendix 3) was used to gain additional insight into the 
perceived delivery and self-reported receipt of the messages. The questionnaire asked 
about how many messages were opened and read in the morning they were received, 
whether the message content was discussed with peers and had an open commentary 
field (“Any other feedback about the messages?”).  
Self-reported message receipt. As we could not gather objective log data on the 
number of messages opened, we asked participants to assess on how many mornings 
they opened and read the SMS. Response options were Not on a single morning, On 
a single morning, On 2-3 mornings, On 4-5 mornings and Every morning. 
Manipulation and contamination check. As participants were not randomised in 
clusters, an obvious way for them to start guessing study hypotheses would have 
been to discuss the messages with their peers, finding out not everyone received the 
same message. We attempted to gauge the extent of this by asking them how often 
they had discussed the messages with peers. Response options were Not once, Once, 
2-3 times, 4-5 times and More often. 
Acceptability of SMS message content. Acceptability was assessed by asking the 
participants, how much they agree with the statement “I was satisfied with the 
content of the messages”. Response options again had a 5-point scale: Completely 
                                                 
1 As this trial was conducted within a larger trial, several other measures were collected and are listed 
in the Let’s Move It protocol (Hankonen et al., 2016). 
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disagree, Somewhat disagree, Do not agree nor disagree, Somewhat agree and 
Completely agree.  
2.7 Statistical analyses 
All non-Bayesian analyses were conducted using RStudio running R (R Core Team, 
2015; RStudio Team, 2015). Plots were drawn using R packages ‘ggplot2’ 
(Wickham, 2009) and ‘yarrr’ (Phillips, 2016), as well as Microsoft Excel 2013. 
2.7.1 Implementation assessment  
Distributions between the reason and succinct groups in the implementation 
assessment questions were compared using the chi-square test. 
2.7.2 Accelerometer wear times 
Bootstrapping is the process of repeated sampling with replacement from a 
distribution. A 95% bootstrap confidence interval for a mean can be acquired by 
resampling observed data to simulate a sampling distribution, obtaining the values 
for the 0.025th and 0.975th percentiles of resampled means (Baguley, 2012).  A kernel 
density plot, bootstrap confidence interval and a bootstrap test of equivalence were 
conducted using R package ‘sm’ (Bowman & Azzalini, 2014) for differences of 
distributions of the two reminder groups. Wilcoxon rank sum test with continuity 
correction was used to compare medians between groups. 
ANOVA for equivalence of means between the two reminder groups and the no-
reminder group, as well as it’s illustration, was performed using R package 
‘userfriendlyscience’ (Peters, 2016). Additionally, a MANOVA with wear time 
minutes and wear days with valid data as dependent variables, and SMS group as an 
independent variable, was used to strengthen conclusions of results. 
A Bayesian Highest Density Interval (HDI) refers to the area where 95% of 
population observations are expected to land. In contrast to the common impression, 
traditional frequentist confidence intervals do not provide this information; see  
Morey, Hoekstra, Rouder, Lee, & Wagenmakers (2015). HDI of the means of valid 
wear days was plotted using R package ‘yarrr’ (Phillips, 2016). 
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Bayes Factors. Due to how our sampling was conducted (e.g. decision to collect 
more data was based on observed data), traditional frequentist statistics face 
limitations. Thus, we also calculated Bayes Factors for our main outcome measures. 
In Bayesian philosophy, probabilities are conceived as quantified beliefs, instead of 
hypothetical long-run frequencies. A Bayes Factor BF10 (BF01) indicates how much 
prior odds should be shifted towards the alternative (null) hypothesis, in the light of 
the data: 𝐵𝐹10 =
𝑝(𝑑𝑎𝑡𝑎|𝐻1)
𝑝(𝑑𝑎𝑡𝑎|𝐻0) (Morey, Romeijn, & Rouder, 2016). When prior odds 
𝑝(𝐻1)
𝑝(𝐻0)
 are multiplied by the BF, it results as the posterior odds. As an example, take a 
modestly skeptical scientist, who holds 1:3 odds against the alternative hypothesis, 
corresponding to a 25% posterior probability. After observing data that indicate a 
BF10 of 15 (or a BF01 of 
1
15
), the scientist should shift his or her prior odds to become 
1
3
∗
15
1
= 15:3 or 5:1, now favoring the alternative hypothesis with a posterior 
probability of 83%.  
Although considered sufficient in some contexts (e.g. FMRI-studies, where data 
collection is extremely costly), we share Etz and Vandekerckhove’s (2016) concern 
about a BF of 3 not indicating much evidence. A BF10 of three would lead a scientist 
from 1:1 odds (or 50% probability) to 3:1 odds (or 75% probability); still with the 
same probability of erring as drawing a heart from a deck of cards. Bayes factors 
were calculated using JASP (JASP Team, 2016; Morey & Rouder, 2015).  
2.7.3 Main trial retention rates 
To investigate how the groups differed in retention to the main trial, we calculated 
confidence intervals for proportions and conducted a chi square test with continuity 
correction. The proportions were calculated by dividing the number of those who 
provided accelerometer data at follow-up by the number of those, who provided 
accelerometer data at baseline. 
2.7.4 Effects of clustering 
The participants were clustered in classes, which are in turn nested in schools. In 
experimental designs where randomisation takes place at the cluster level, the 
assumption of independent observations is violated and one has to account for the 
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design effect, which reduces statistical power. The randomisation in our case was 
done at the individual level, so the intra-class correlation of 0.09 for total 
accelerometer wear time is not specifically accounted for in the analyses.  
2.7.5 Statistical power 
Our final sample size was unknown, as well as the true effect size, so sample size 
planning according to the expected effect was out of question. Our aim was to collect 
as many participants as possible during the available time during the two recruitment 
waves. As we did not have the resources to reach large power for all effect sizes, we 
defined the minimum effect size of interest by calculating, how big an effect would 
bring a person from 9.5 hours of daily data to reach the cutoff of 10 hours. This was 
defined as d = 
𝑀1−𝑀2
√(
𝑠12+𝑠22
2
)
 (Cohen, 1992) with standard deviations estimated from 
feasibility study data to be 72 minutes for both groups, resulting in a minimum effect 
size of interest d=0.42.  
 
Figure 2: Statistical power for an unknown real effect. 
Analysis regarding statistical power is presented in Figure 2, holding alpha constant 
at 0.05 and sample size at achieved levels. As seen from the figure, we had 90% 
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power to discover an effect of size d=0.39, 80% to detect d=0.3, 60% to detect 
d=0.27 and 40% to discover an effect of d=0.21. Thus, type 2 error probabilities were 
small for effects near our defined minimal effect size of interest, but high for small 
effects. 
2.7.6 Type S and type M error probabilities, v-statistic  
Gelman and Carlin (2014) propose going beyond type 1 and type 2 errors by 
assessing the risks of observing a result of the wrong sign (“type S error”) and of an 
overstated magnitude (exaggeration ratio; “type M error”). The underlying 
philosophy relates to the fact that, should a low-powered design produce a 
“significant” result, the observed effect size is very likely to be unstable. This, in turn 
is a result of the tautology that if an effect size is large by chance, it is also more 
likely to observe p < alpha. Calculations are presented with analysis code at 
osf.io/89mhu.  
 
Figure 3: Our type S error probability plotted against different hypothetical true effect sizes. 
As can be seen from Figure 3, our type S error rate remains very small, even for very 
small effect sizes. Should we detect an effect, we could thus be relatively confident 
with it’s sign. 
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Figure 4: Our expected exaggeration ratio for different hypothetical true effect sizes. 
Figure 4 shows how, given a detected nonzero true effect, we are expected to observe 
a grossly exaggerated estimate for very small (d ≤ 0.1) effects. Even for the effects of 
interest to us, a threefold exaggeration in size would be expected. 
 
Figure 5: v-statistic when estimating two parameters (two medians, in our case), where 0.5 represents 
guessing. Figure reveals our sample size was inadequate for reliably detecting small effects. Code 
adapted from Lakens (2014). 
The “v-statistic” (Davis-Stober & Dana, 2013) is an indication of how accurately 
data estimates corresponding population parameter values. A v of 0.50 represents 
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random guessing accuracy. Cohen (1992) suggests r=0.1 (and thus, r2=0.01) as the 
lower limit of a “small effect”. Figure 5 illustrates that our design for comparison of 
two medians only starts superseding random guessing near r2=0.03, and approaches 
0.8 at r2≈0.10 (a “medium” effect by Cohen’s indices). This illustrates the fact that—
if the effect is small instead of zero—to make reliable estimates, one needs much 
larger sample sizes than what we were able to gather for this research. For 
“medium”-sized effects, our design was satisfactory. 
3 Results 
3.1 Participant flow  
Participant flow diagram is presented in Appendix 2. Consent rates for accelerometer 
measurement were slightly higher in School 1 (78%) than in school 2 (60%). 
Of the 375 participants consenting in the main trial accelerometry, 95 opted out of 
reminders and an additional 7 did not receive messages due to technical difficulties. 
In the end, the message with reason was sent to 138 and the succinct message to 135 
participants.  
3.2 Recruitment 
The intervention was implemented in two recruitment waves. The first wave started 
their baseline accelerometry week on January 12 (new groups daily, last group on 
January 16). The second wave started on March 24 (last group on April 7). As 
mentioned above, the prompt for asking whether students wanted to opt in the SMS 
was slightly changed for the second wave. This resulted in much higher recruitment 
rates in the second wave (95%; 179 out of 189) compared to the first wave (54%; 
101 out of 186). 
3.3 Baseline data 
Table 2 shows the sample characteristics for the baseline data. 
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Table 2: Sample characteristics. 
  SMS group         
  Reason Succinct Opt out 
Send 
failed 
Total 
Total n 138 135 95 7 375 
Weartime data 
available 
133 129 83 7 352 
Female 28 % 30 % 27 % 43 % 30 % 
M age (SD) 17.9 (1.8) 18.2 (2.6) 18.9 (4.3) 18 (1.4) 18.3 (2.9) 
  
 
3.4 Implementation and process measures 
The messages were sent to almost all participants as intended, as indicated by the 
participant flow diagram (see Appendix 2). One person from both SMS groups 
missed the first message due to phone number imputation failure. This was 
considered to be of no practical consequence and they were counted as having 
received their treatment as planned.  
3.4.1 Manipulation and contamination check 
The distributions in answers to opening and reading the SMS, discussing the 
messages with peers or being satisfied with the messages did not differ among the 
reason and succinct groups (χ2(4)=1.356, 2.566 and 3.903 respectively; all p’s > 0.4). 
 
Figure 6: Opening and reading the SMS. Horizontal bar indicates mean. 
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The participants indicated that they opened and read the SMS well. 74.9% of 
respondents claimed to have done so on at least four mornings. 
 
Figure 7: Discussing the SMS with peers. Horizontal bar indicates mean. 
Discussing the content of the messages with peers was not common: 91.1% of 
respondents claimed having done so never or just once. 
3.4.2 Satisfaction with the message content 
The messages were evaluated positively. 
 
Figure 8: Satisfaction with the content of the messages. Horizontal bar indicates mean. 
As presented in Figure 8, only 3.5% of the participants indicated disagreement with 
the statement.  
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Open comments did not reveal unforeseen negative effects. 13% (9 out of 70) of 
participants who answered the question explicitly added, that remembering to wear 
the device was due to receiving the messages.  
3.5 Wear times 
Accelerometer wear times did not show differences between groups, as can be seen 
in Figure 9 below. 
 
Figure 9: Total wear time in minutes (dashed line for the reason condition, solid for succinct). Grey 
band around the kernel density plots refers to 95% likelihood of containing the true density plot, if the 
two lines were generated by data from the same distribution. 
Bootstrap test of equal densities indicated no differences in total wear time minutes 
(p=0.34). Wilcoxon rank sum test showed no differences in distributions between 
message groups (W=8860, p=0.647, CI95=-280.90 - 447.20) or whether one opted in 
the messages or not (W=10642.5, p=0.771, CI95=-424.20 - 305.30). Further, 
differences were not detected between the two schools (W=17398.5, p=0.051, 
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CI95=-1.60 – 619.60) or recruitment waves (W=17310.5, p=0.067, CI95=-19.0-
586.3), either. 
 
Figure 10: Means and the total wear time distributions of the three groups. No differences are 
detected. 
The violin plots above illustrate how the variables are distributed. The 95% 
confidence interval for the η2 effect size of a one-way ANOVA is [0; 0]. Bayesian 
ANOVA gives us BF01=29.03, indicating strong evidence for the null model.  
3.5.1 Valid data and reminders 
Figure 11 below shows densities and spread of valid measurement days by group. As 
can be visually inspected from the HDIs, population means are equivalent. 
 
Figure 11: Measurement days of >10 hours of valid data gathered by group. Horizontal lines 
represent means, with shaded 95% Bayesian Highest Density Intervals (HDIs). 
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Differences between the distributions of measurement days with >10 hours of data 
were not detected between the reason and succinct groups, χ2(7)=7.893, p=0.342. A 
BF01=6.96 (Poisson sampling, prior concentration = 1.0; as concentration approaches 
2, BF01 approaches 22.97) indicates moderate to strong support for equality.  
Differences were not detected in valid wear day distributions between participants 
receiving and not receiving reminders, χ2(7)=8.344, p=0.303. A BF01=25.87 (Poisson 
sampling, prior concentration = 1.0; as concentration approaches 2, BF01 approaches 
66.42) indicates moderate to strong support for equality.  
A MANOVA with both total wear time minutes and valid wear days as dependent 
variables neither detected differences between the reason, succinct and opt out 
groups (F(4, 682)=2.335, p=0.054, Wilk’s Λ=0.973), although multicollinearity may 
have posed a problem to the model (τ=0.81, ρ=0.93).  
3.5.2 Dose dependence 
The dose dependence curve is flat, as indicated by the figure below. 
 
Figure 12: Self-reported opening and reading of messages. If reading of messages is linearly related 
to wear time, an upward moving slope is expected. Error bars represent 95% confidence intervals. 
Nb. participants who received messages but did not answer the question on message reading are 
excluded (total n=293). 
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In the figure, participants who opted out of reminders are aggregated with those who 
indicated not having opened the messages even once. No upward trend with 
increased self-reported message reading is visible in the curve. 
3.6 Main trial retention percentage 
 
Figure 13: Main trial retention percentage. Error bars represent 95% confidence intervals. 
Main trial retention percentages did not differ in the reason, compared to the succinct 
group; χ2(1)=2.81, p=0.094 (2-tailed, continuity corrected). As can be visually 
inspected from the confidence intervals, retention in the opt out group did not differ 
from the other two groups, either.  
A BF01=10.23 for Bayesian contingency tables (Poisson sampling with prior 
concentration 1.0; as concentration approaches 2, BF01 approaches 13.87) indicates 
moderate evidence against the hypothesis that the reason group would have higher 
retention than succinct.  
4 Discussion 
The main goal of this study was to evaluate comparative effects of two possible 
interventions to increase accelerometer wear times in the Let’s Move It trial internal 
pilot study, and specifically, gauge the extent of the effectiveness of the because-
heuristic. We did not detect increased wear times in those participants who received 
a reason in their daily SMS reminders, nor did we detect differing wear times 
between those receiving the messages and those opting out. Bayesian analysis 
allowed us to quantify evidence for the null effect. 
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The BF01 of 29 for the equality of means in the wear times is enough to move an 
impartial observer with 1:1 prior odds to a 3% posterior probability of an effect. 
Equally, a proponent of reasoning with 10 to 1 prior odds (91% probability) for an 
effect, should change hearts and be moved to 74% probability in favor of no effect 
(provided that the proponent would agree with our methodology to test the 
hypothesis). We did not detect an increase in the main trial retention rates, and a BF01 
of 10 should likewise move an impartial observer to become 91% sure of no effect, 
and a proponent to become impartial (from being 91% sure of an effect to being 50% 
sure). 
Some might be tempted to interpret a "trend towards significance" from the 
MANOVA result (p=0.054). This is nonsensical, as p-values are random variables 
and the only question is whether or not we are studying real phenomena or not – if 
we are, p-values near zero are always more likely than those near 0.05 (Murdoch, 
Tsai, & Adcock, 2008). One must also bear in mind that a p of 0.05 is very weak 
evidence; at best it can indicate that the H1 is two and a half times more likely than 
H0 (BF10=2.45 in the optimal case; see Berger & Sellke, 1987). 
The effect of reasons on behavior, given our context and delivery method, has proved 
either zero or smaller than what we consider minimally interesting, although 
participants attributed remembering to the reminders. Thus, the Cialdini strong claim 
of an overall effect of reasons is not corroborated, whereas we can not make 
conclusions regarding the weaker claim of reasons affecting only tasks which are 
easy to carry out. 
The intervention was not piloted, nor was extensive testing of it’s component parts 
done, which may have affected the results. The study could also have benefited from 
firm theoretical framework instead of merely a conceptual “reason leads to 
compliance” model. Some candidates include self-determination theory (Ryan & 
Deci, 2000), which may have argued that reasons satisfy the need for competence 
(although see also Kristjánsson, 1993) or the elaboration likelihood model of 
persuasion (Petty & Cacioppo, 1986), which may have prompted e.g. more pre-
testing to assess the target group’s motivation and ability to evaluate the messages. 
On the other hand, as Turner (1991) points out, the whole notion of reality testing in 
a social vacuum may be misguided; different people in different contexts could find 
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different reasons attractive, depending on e.g. how they socially categorise 
themselves in the moment. 
The flat dose-dependence curve can indicate several things, first of which is that the 
messages do not affect wear times. Attributing remembering to getting reminded 
could be a case of a reasoning error; participants making up a narrative that fits their 
behavior.  
Another possibility is that the messages could have had a small effect, but opening 
and reading the message provided no additional benefit. For example, the participant 
could have looked at the preview of the message on the cell phone screen and 
remembered without reading the whole message. As there were no differences 
between the SMS and no-SMS groups, this effect may have been masked by 
selection bias. As consent was almost fully dependent on the recruitment prompt (see 
section 3.2), an additional assumption is needed that the two recruitment waves differ 
qualitatively (on an unobserved confounder). So, for example, the second wave may 
have consisted of more compliant participants or the potential interactions with the 
first wave participants might have made the opinion of the study more favorable. 
Thirdly, the effect of reminders may not have been linear, or only a small dose is 
needed for maximal effect. This explanation requires the same assumptions as the 
one described above. Finally, the flat curve may also be caused by unreliable 
measurement: dose should be operationalized in a way not dependent on self-report. 
It can be argued, that unnecessary assumptions should be avoided when making 
inferences; the principle also known as the Ockham’s Razor (Baker, 2013). Thus—in 
the absence of evidence to the contrary—we are drawn toward the first explanation 
for the shape of the dose-dependence curve. 
4.1 Limitations and strengths 
Below, we will address some of the specific issues of this study. 
4.1.1 Opening and reading the messages (manipulation success) 
Number of participants who opened and read the messages was assessed with a 
questionnaire instead of objective log data. Although this self-report measure was 
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only a non-validated single item, thus probably far from optimal in terms of 
reliability, it opened an additional window for studying the effect of reasons: dose 
dependence. Still, we had no reliable way to certify at which times the messages 
were received or whether they were opened at all. Anecdotal evidence indicated that 
the messages were too late for some students (i.e. they had already left the house and 
forgotten the accelerometer when receiving the message). On the other hand, we 
deemed sending the messages too early might pose an acceptability issue. The SMS 
queue in the gateway device presented a difficulty: larger number of message 
recipients heavily affected the deviation of delivery times, making the last messages 
in the queue arrive late for some students. During the second recruitment wave 
(March 28), time of initiating the send process was changed to be 45 minutes earlier 
(06:15 instead of 07:00).  
We attempted to control for non-delivery by starting the messages with the word 
“because” so that message preview would render it visible on many devices even 
when not opened. Unfortunately we did not have access to a gateway system that 
could have sent e.g. MMS-messages, where a small picture could have been added, 
thus providing log data on how many times the picture was downloaded. 
Minimal process evaluation was done using a post-study questionnaire. The 
questionnaire assessed contamination (“How often did you discuss the messages with 
your peers”) and fidelity (“how often did you open and read the SMS on the morning 
it was sent”). Both indicated good implementation. 
4.1.2 Contamination effects and masking the different message conditions 
Participants may have found out their group allocation when discussing the messages 
with peers. Naturally, this would require the discussion to have been about the 
nuances of message content and assumes that they are interested enough to spend 
time on making such inferences in the first place; an assumption perhaps not 
warranted. It is unclear how the discovery of SMS group would have affected the 
results, but the possibility of confounding cannot be excluded. Randomising the 
groups by clusters could help avoid this, but lead to a reduction in statistical power. 
Still, the participants reported mainly not having discussed the messages with peers.  
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4.1.3 Sampling plan 
The stopping rule for data collection was not defined in advance. The decision to 
collect another wave of participants with the same design was made, when it became 
apparent that the messages do not have the strong impact we hoped for. This would 
normally lead to uninformative p-values in terms of error control (Sagarin, Ambler, 
& Lee, 2014), but not having rejected null hypotheses, our type 1 error probability 
remains zero. Bayesian analyses are unaffected by stopping rules (e.g. Dienes, 2014). 
4.1.4 Lack of a randomised no-SMS control group 
In order to avoid distortion of main trial outcomes (e.g. increased PA), care had to be 
taken in this within-trial RCT. The risk of sabotage due to disappointment of being 
allocated to a no-SMS control group was deemed too high, and thus participants 
were not randomised into a no-SMS group. This, in turn, lessens the strength of 
conclusions based on wear times between 1) the participants receiving the reminder 
and 2) those not receiving one. People who know they do not need a reminder may 
have thus ended up self-selecting to the no-SMS group.  
This, presumes that teenagers studying in a vocational school have the capacity to 
make accurate predictions about their future self-regulation capabilities in an 
unfamiliar task (putting on an accelerometer). On the other hand, as described, the 
wording of the recruitment prompt was slightly modified from wave 1 to wave 2, and 
consent to reminders was increased from around half (54%) to nearly perfect (95%), 
whereas wear times did not differ. Thus, strong selection effects seem unlikely. 
Although this indicates that opting out was more a result of the recruitment 
procedure than knowledge of  not needing the reminders, future research should aim 
to randomise when feasible. 
4.1.5 Scarcity of existing research 
Although the xerox machine study (Langer et al., 1978) has been highly publicised 
for thirty years now, the contextual framework of the effect remains unclear to an 
extent. Thus, the pool of possible reasons for null results is vast. These reasons 
would include e.g. the impersonal nature of SMS communication (as compared to 
face-to-face interaction), being incapable to complete the requested task and a 
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several other factors varying in plausibility (ranging from demographic factors to the 
presence of copy machines). The current research proposed some falsifiable 
hypotheses and found support for null effects, contributing to the theory base.    
4.1.6 Message content and size of request 
The pre-testing of the content of our messages was limited, and we thus do not have 
data on whether our participants considered the messages persuasive, which might 
matter if the request size was large. Another issue is, whether this is an issue in the 
first place, as they had already agreed to wearing the accelerometer. Neither do we 
know, if request size—as hypothesised the original LBC hypothesis to have an 
effect—was large or small, which would matter if our reasons were perceived as 
placebic or near-placebic. On the other hand, these points only affects the LBC weak 
claim, not the strong claim by Cialdini (2009) and others.  
4.1.7 Addressing researcher degrees of freedom 
Questionable research practices (QRPs) have been argued to be the norm in 
psychological research (John, Loewenstein, & Prelec, 2012). Simmons, Nelson and 
Simonsohn (2011) have demonstrated how these QRPs can be used to present nearly 
any finding as “statistically significant”. In their article, they referred to a construct 
referred to as researcher degrees of freedom, referring to the many decisions a 
researcher has to make during a study, which can lead to QRPs. 
Below is a list of QRPs by John et al. (2012), with questions exemplifying researcher 
degrees of freedom (extended from Simmons et al., 2011), and how they were 
considered in the course of the current research: 
Table 3: Evaluating questionable research practice concerns in relation to the validity of the current 
study. 
Research practice Exemplifying question Relation to this study 
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Data peeking: data 
collection decisions based 
on unplanned interim 
checks for significance. 
“Should more data be 
collected?” 
This is a threat to the 
inferences from frequentist 
analyses of the current 
research. 
Selective dropping of 
cases based on their 
impact on the results. 
“Should some 
observations be 
excluded?” 
We did not exclude any 
observations. 
Selective reporting of 
variables: not reporting all 
dependent measures. 
“Which control 
variables should be 
considered? Should 
specific measures be 
combined or 
transformed or both?” 
We report all dependent 
measures, do not control 
for covariates due to lack 
of theoretical basis and do 
not combine or transform 
measures. 
Selective reporting of 
conditions: not reporting 
all conditions. 
“Which conditions 
should be combined 
and which ones 
compared?” 
We consider all conditions 
separately, with the 
exception of combining 
reason and succinct 
groups into a reminder 
group. 
Selective reporting of 
studies: in a multi-study 
article, dropping the 
studies which did not 
“work”. 
“What constitutes this 
research?” 
Not applicable to the 
current research. 
Selective reporting of 
analyses: claiming 
demographic variables do 
not affect the results when 
one is unsure or knows 
they do. 
“Are the results more 
convincing if we claim 
different things of their 
generalisability?” 
Not applicable to the 
current research. 
31 
 
 
Discovering an unexpected 
finding and reporting it as 
if it had been predicted a 
priori. Also known as 
Hypothesising After the 
Results are Known 
(HARKing; Kerr, 1998). 
“What makes a good 
story?” 
Pre-registration before 
starting data collection is 
the only way to assure 
this, but in the light of no 
rejected null hypotheses, 
this is not an issue for the 
current research. 
In this paper, we attempted to answer to the call of more stringent methodology by 
pre-registration. Optimally, this would have been done prior to beginning data 
collection, and we are aware that failing to do so undermines conclusions drawn 
from a confirmatory study – especially in the presence of researcher degrees of 
freedom or data-dependent analysis decisions (“forking paths”; Gelman & Loken, 
2014), even rendering p-values meaningless. We also used Bayes factors to avoid 
falling into the trap of claiming findings based on p-values alone, as recently warned 
against by the American Statistical Association (Wasserstein & Lazar, 2016). Other 
approaches we used to address the replicability problem were transparent reporting 
(making this document public before starting work on a journal article) and open data 
(which will become available when the main study results are released, at the latest). 
4.2 Rational theory defense 
We must be careful not to start reading too much into potential explanations (such as 
the hidden moderators-argument) for why an effect was not detected here, although it 
was present in an original study. Some reasons span from an ongoing discussion 
concerning the state of scientific inquiry, the beginning of which many (e.g. Funder 
et al., 2013) attribute to the highly influential paper “Why most published research 
findings are false” by John Ioannidis (2005). In the light of this “crisis of confidence 
in the psychological sciences” (Earp & Trafimow, 2015), it raises some reservations 
that only a single direct replication of the xerox machine study has been published.  
The lack of direct replication and the mixed results from conceptual replications 
point to a more specific question in the context of current research: when is it rational 
to defend a theory by coming up with additional auxiliary hypotheses or rejecting the 
protocol of a falsifying experiment (falsification and corroboration being continuous 
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measures, defined by the strictness of the test). Meehl (1990) argues, from a neo-
Popperian framework, for the Lakatos principle: it is rational to defend a (seasoned) 
theory when it has accumulated an impressive track record of strong successes.  
In 2015, a large multinational research collaboration failed to reproduce the majority 
of a sample of 100 psychological studies (Open Science Collaboration, 2015). After 
much speculation by the original authors, Etz and Vandekerckhove (2016) showed 
that—as quantified by Bayes Factors—the evidence present in the original studies 
was too weak to draw firm conclusions in the first place. As measured by Bayes 
Factors, even without accounting for possible publication bias, the LBC study does 
not reach the criterion for strong evidence (see data at https://osf.io/7y25w/). It 
would thus be quite a leap to consider the LBC theory (much less the stronger 
formulation by Cialdini and others) having accumulated enough credit by strong 
successes to justify much speculation about e.g. moderating factors.  
4.3 Implications for practice 
Our results, in line with e.g. Belton (2013) point out that simple reminders are 
ineffective in attempting to increase accelerometer wear times. Also, despite strong 
claims, the because-heuristic lacks the strength attributed to it in the popular 
literature. Participant’s coping skills and attention span may act as a ceiling to the 
potential effect of the reminder, if the target behavior can not be immediately carried 
out.  
If one’s aim is to use accelerometers to measure PA without the problem of 
suboptimal wear-time, the solution may come with technology: devices that are both 
accurate and do not need to be removed during the study period are becoming 
available at the time of writing. They will undoubtedly bring forth new issues, but 
remembering to wear will not be one of them. 
4.4 Implications for future research 
To an extent, the findings apply to areas where cost-effective reminders remain 
necessary. These areas may range from medication adherence (e.g. Pop-Eleches et 
al., 2011) to sunscreen use (e.g. Armstrong et al., 2009). We suggest researchers first 
of all make sure that remembering possibly plays the key role, instead of other 
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reasons (such as social norms). Second, the delivery of the reminders should 
optimally be objectively trackable, in order to make firm conclusions about their 
potential effect. Third, the context (including timing and location) where the 
participant receives the reminder is likely to be hugely important. This may even 
affect the persuasiveness of the reasons, as posited by Turner (1991), and should be 
included in measurement. It may also be worthwhile to gauge whether altering 
frequency of reminders affects the target behavior. 
4.5 Conclusion 
In this research, we have found evidence which points at falsification of the Cialdini 
strong claim of reasons having a general persuasive effect. Due to the analytical 
methods in our approach, we have no need to satisfice with “not finding evidence for 
an effect” (as in traditional null hypothesis significance testing); we are able to claim 
finding evidence of no effect. Neither did sending SMS reminders improve 
accelerometer wear times. Although we did not randomise the no-SMS group, 
selection mostly depended on recruitment procedure (see section 4.1.4) and a more 
potent explanation is e.g. reaching the ceiling of the participants’ ability to wear in 
the absence of very high motivation. 
Our design faced several limitations, which we suggest future research should 
improve upon. All in all, we remain pessimistic of the efficacy of a simplistic 
because-heuristic, as well as simple reminders, even if they have a potent effect in 
the minds of the participants. 
The philosopher of science Imre Lakatos (e.g. 1971) suggested, that research 
programmes should be judged by whether they are progressing (postulating auxiliary 
hypotheses with greater explanatory and/or predictive power) or degenerating; 
coming up with post hoc reasoning but and not putting it to test:  
One may rationally stick to a degenerating [research] programme until it is overtaken 
by a rival and even after. What one must not do is to deny its poor public record. 
(Lakatos, 1971, p. 104) 
We conclude that despite strong claims, there is little reason not to consider the study 
of the because-heuristic a degenerating research programme, although there may be 
contexts where the technique works as intended.  
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